Background: Atlanta has been identified as an HIV "hot spot" for Black women and ranks 5 th in the US with new infections. Yet little is known about PrEP eligibility or interest among young Black women in Atlanta.
INTRODUCTION
Overall, individuals in the US have a 1 in 99 chance of being diagnosed with HIV at some point in their life [1] . However, underlying this overall statistic are significant racial and geographic disparities. Women account for 20% of the >40,000 new infections in the US annually [2] . Racial and geographic disparities are magnified in women; while Black men have over 7 times the lifetime risk of an HIV diagnosis of White men, 1 in 48 Black women are diagnosed with HIV over their lifetime, nearly 20 times the risk for White women [1] . Lifetime HIV risk is greatest for people living in the South, with Georgia ranked 3 rd overall (1 in 51 chance) [1] . Southern states account for nearly half of new HIV diagnoses despite having only 37% of the population [3] , and of all US women diagnosed with HIV in 2015, 56% of new HIV diagnoses were among women living in the South [4] . Atlanta has been identified as an HIV "hot spot" for Black women, and currently ranks 5 th in the nation for new HIV infections [5] . Reducing HIV among women, especially Black women in the Southern US, is a public health priority.
Pre-exposure prophylaxis (PrEP) is an effective, female-controlled HIV prevention strategy that is not optimally utilized among women at risk for HIV in the Southern US [6, 7] . The daily fixed dose combination of tenofovir disoproxyl fumarate and emtricitabine (TDF/FTC) has been approved for HIV prevention since 2012 [8] . Clinical trials and real-world demonstration projects have demonstrated that daily oral PrEP is effective in preventing HIV in women when taken regularly [9] [10] [11] [12] [13] [14] [15] [16] . In the setting of alarming rates of new HIV infections among men who have sex with men (MSM), PrEP promotion for MSM has rapidly escalated, and awareness has increased to as high as 68% among MSM in parts of the US [16] . In contrast, the few available studies among US women report low PrEP awareness; for example, in a multi-site study conducted in 2014, <10% of women at risk for HIV had heard of PrEP, but once informed, most women found the option to be attractive [17] [18] [19] [20] [21] [22] . While Centers for Disease Control and Prevention (CDC) estimates that 468,000 US women may benefit from PrEP [23] , its use among US women remains strikingly low. Retail pharmacy data indicate that only 18,812 women have initiated PrEP [24] , and in the past year, only 11% of new PrEP users were women, with Black women comprising a significantly lower proportion [25] .
Per CDC guidance, PrEP is appropriate for HIV-negative heterosexual women who are at "substantial risk" for contracting HIV, especially when they reside in high HIV burden areas [26] . Substantial risk includes: being in a sexual relationship with a HIV-positive partner, inconsistent or nonuse of condoms during sex, having a high number of sex partners, recently acquired a sexually transmitted infection (STI), engaging in transactional sex, or sharing injection or drug preparation equipment. Currently there is no validated HIV risk assessment tool for capturing substantial risk for US women [27] , but a 2017 study among MSM suggests that CDC guidance for identifying PrEP candidates omits important factors that contribute to substantial HIV risk, such as substance use and partner and relationship attributes (i.e., intimate partner violence (IPV)); when these indicators were included, the enhanced risk assessment better identified new HIV infections [28] .
The purpose of our study was to use self-reported behavioral data and results from laboratory STI testing from two samples to approximate PrEP eligibility and describe interest in PrEP among young Black women in Atlanta, a city in which HIV burden among Black women is relatively high. To the extent possible with secondary data, we based behavioral HIV risk index items on existing CDC guidelines [26] for determining if a heterosexual woman is at "substantial risk" of HIV. We also added other indicators cited widely in empirical literature (e.g., substance use during sex; IPV) as contributing to high HIV risk for women [29, 30] .
METHODS
We conducted a secondary analysis of data from two behavioral HIV prevention trials conducted among young Black women in Atlanta, Georgia. One was conducted among women recruited from sexual health clinics (Sample 1) [31] , and one recruited from various community venues (Sample 2) [32] . Neither trial included HIV testing. Written informed consent was obtained from all participants of both studies with parental consent waived for those younger than 18 due to the confidential nature of services. The Emory University Institutional Review Board approved all study protocols.
Procedures from both trials are briefly described below. These analyses are based on data only from baseline assessments (collected prior to randomization and intervention participation).
Sample 1 Procedures and Measures
From June 2005 to June 2007, 701 African-American adolescent females, 14-20 years of age, were recruited from three sexual health clinics in downtown Atlanta (2 family planning clinics and 1 county health department clinic). Eligibility criteria included: self-identifying as African-American, 14-20 years of age, and reporting vaginal intercourse at least once without a condom in the past 6 months.
Data collection included an audio computer-assisted self-interview (ACASI) survey. Questions on the survey included demographics and sexual history variables. After completing the ACASI, participants provided self-collected vaginal swab specimens which were assayed for C. trachomatis (CT) and N. gonorrhoeae (GC) using the BDProbeTec ET C. trachomatis and N. gonorrhoeae Amplified DNA assay (Becton Dickinson and Company, Sparks, MD). 
HIV Risk Index-Six
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Author Manuscript partners (yes/no), recent sex while high on drugs/alcohol (self; yes/no), recent sex while high on drugs/alcohol (partner; yes/no), and recent (past 90 days) experience of IPV (yes/ no). The IPV item was only asked to participants 18 years and older. Yes was scored 1 and no scored 0, resulting in 0-6 possible risk indicators per person.
Sample 2 Procedures and Measures
From January 2012 to February 2014, 560 women were recruited through street and community outreach in Atlanta. Women were eligible if they self-identified as African-American, were 18-24 years old, were not married or pregnant, and had consumed alcohol on at least three occasions and had unprotected vaginal sex with a male in the past 90 days. Like Sample 1, data collection at enrollment consisted of a self-collected vaginal swab to assess prevalent STIs and an ACASI survey.
HIV Risk Index and PrEP
Interest-Three items were used from the ACASI survey for inclusion in the risk index: condomless sex at last sex (yes/no), recently (past 90 days) exchanged sex for goods or services (yes/no); and recent (past 90 days) experience of IPV (yes/no). Yes was scored as 1 and no scored as 0, resulting in 0-3 possible risk indicators per person. An additional item captured interest in PrEP: "How likely would you be to use PrEP if it would protect you almost all the time (90% effective)?" Response options were: "very unlikely (1)," "unlikely (2)," "neither likely or unlikely (3)," "likely (4)," or "very likely (5) ."
RESULTS
Sample 1 Results
Participants median (IQR) age was 18 (3) years [mean (SD) age was 17.6 (1.7) years]. Most (65.3%) were full-time students; the remaining 34.8% had already graduated from high school or were not in school. At baseline assessment, 20.5% tested positive for CT and/or GC (17.1% CT positive and 6.3% GC positive). Table I presents the HIV Risk Index (mean/SD) and frequencies for each item in the index stratified by STI status. For Sample 1, comparison tests were calculated between STI status groups for all variables and only "Sex while high/drunk (partner)" showed a significant difference between groups (Chi-square = 4.5, p = .03), and "Sex while high/drunk (self)" showed borderline evidence of a meaningful difference between groups (Chi-square = 3.15, p = .08). Overall (across STI positive and STI negative women), HIV Risk Index totals ranged from 0 to 6; 20.8% reported no risk indicators, 34.2% reported 1, 23.7% reported 2, 14.8% reported 3, and 6.4% reported 4 or more risk indicators.
Sample 2 Results
Participants median (IQR) age was 20 (3) 
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Overall (across STI positive and STI negative women), HIV Risk Index totals ranged from 0 to 3; 27.1% reported no risk indicators, 54.8% reported 1, 14.6% reported 2, and 3.4% reported all 3. Among all participants, interest in using PrEP ranged, with 20.0% reporting they would be very unlikely, 7.0% unlikely, 15.2% neither unlikely or likely, 14.8% likely, and 43.0% reported they would be very likely to use PrEP.
DISCUSSION
This is the first study to report PrEP indication and interest among populations of over 1,200 young Black women in the Southern US, a group that is disproportionally affected by HIV and in which PrEP is underutilized [7, 24, 25] . Sexually active young Black women in Atlanta, whether sampled from sexual health clinics or community venues, met several criteria suggesting they are at substantial risk for HIV, thus potential candidates for PrEP. Importantly, the majority of community-recruited young women, mostly enrolled after PrEP was FDA approved for HIV prevention, reported they would be likely or very likely to use PrEP if available.
Notably, many women did not report any behavioral risk factors, including over 20% of women who were STI positive in both samples. This finding highlights the challenge of providers identifying women at substantial risk for HIV infection and the need for HIV risk assessment tools adapted for US women in high HIV prevalence settings [29, 33] . Low selfreported risk behaviors may also reflect low HIV risk perception among some women, which could pose a barrier to PrEP uptake [29, 34] . Women interviewed in the VOICE and FEM-PrEP studies in South Africa and Kenya also found that lack of risk perception was a barrier to PrEP use, along with HIV stigma and uncertainty about efficacy [35, 36] .
Innovative approaches are therefore required to optimize awareness and access to PrEP for young women in high HIV prevalence areas. Anchoring PrEP delivery to services that women trust, access routinely, and deem useful for their sexual health is of great appeal [37] [38] [39] [40] . In fact, our results demonstrate similarly high STI frequency and HIV risk among women recruited from sexual health clinics, mostly providing family planning services, as those recruited from community venues. Most (60%) young women utilize family planning providers for sexual health and preventative services, and they are viewed with trust among this group [22, 38] . Furthermore, shared decision-making, a framework promoted in the Quality Family Planning (QFP) recommendations used by family planning providers [41] , is ideal for identifying women at substantial risk of HIV and offering comprehensive HIV prevention services, including PrEP [40] .
The Population Research and Voluntary Family Planning Programs, or Title X, is a federal grant program for providing comprehensive family planning services to low income youth and adults across the US [42] . According to the Office of Population Affairs' Title X Family Planning Annual Report, of the 4 million family planning users served in 2016, 35% (1.4 million) were 18-24-years-old, and 8% (~334,000) were 17 years or younger [43] . Title X grants are given to both public and private non-profit organizations, and serve approximately 4,000 clinics across the US [43] . Given the far-reaching network of health centers, their commitment to confidentiality, and provision of financial assistance, Title X clinics are well positioned, and often times conveniently located, to address the sexual health needs of adolescent and young adult women, including groups at increased risk for HIV (racial/ethnic minorities, low-income, young women). Unfortunately, similar to reports pertaining to inadequate provider knowledge and training necessary for scaling PrEP in Africa [44] , lack of PrEP knowledge and training have been identified as a major barrier to PrEP delivery among family planning providers [37] , especially in the South, and virtually nothing is known about processes to best integrate PrEP into current family planning services or Title X clinics. These are important areas for further research.
Family planning clinics alone are insufficient to achieve widespread PrEP awareness among women at substantial risk for HIV. Many women may not be connected to care, thus could be unaware of their HIV risk and/or HIV prevention tools if we rely solely on clinic-based interventions. Women, regardless of their HIV risk status, critically lack knowledge about PrEP [17] [18] [19] [20] [21] [22] . This is unacceptable, especially in a high HIV epidemiologic context such as the Southern US. To date, MSM have been the main audience for highly visible PrEP awareness campaigns in the US. Even when exposed to PrEP awareness campaigns, US women do not identify with these campaigns, and often do not associate PrEP as a prevention tool appropriate for women [21] . Only very recently have PrEP campaigns (e.g., "Let's Talk About PrEP" -nationwide, "PrEP for Her" in Washington, DC, or "PrEP4Love" in Chicago) included messaging directed to or inclusive of women -but the scale of these initiatives are small and have not penetrated the Southern US, where HIV among women remains the highest. Broader public health efforts inclusive of women must be initiated to raise community-wide awareness of PrEP.
In the absence of large-scale media campaigns, community-based public health efforts are needed, particularly in high HIV burden locations, to help raise awareness about PrEP through community dissemination. For instance, public health agencies could consider hosting workshops or sessions at community-based women's health events focused on PrEP and women. Alternatively, health departments, community centers and other communitybased venues could provide brochures or information sheets/materials about PrEP that are accessible for patients to take, as well as display information about PrEP in their waiting rooms and on their website. Women-focused PrEP information tools have been developed, such as the printed palm card on PrEP [33] , and could be easily distributed at community events, schools, and in clinics. Though these venues are not providing PrEP, they may still have an important role in increasing PrEP awareness and making it more accessible to women.
This study had limitations: missing data for some variables, no HIV testing, some bacterial STIs were not tested for (i.e., syphilis, though prevalence is low among this age group), trial inclusion criteria included some HIV risk criteria resulting in overestimation of HIV risk if applied to overall population of young Black women in Atlanta, and questionnaires did not capture all items relevant for HIV risk in women. A notable limitation of our study was the sole reliance on already collected data to explore our study questions. This approach resulted in inclusion of only Black women in our analyses. Hispanic/Latina women are also at heightened risk of HIV, yet little is known specifically about their PrEP eligibility in the 
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South. Despite limitations, to our knowledge, this is one of the first reports on potential PrEP eligibility and interest among young Black women in a high HIV incidence setting in the Southern US. Importantly, future studies of HIV risk among women in the Southern US should include Hispanic/Latina women to better understand their eligibility and interest in PrEP.
CONCLUSION
In conclusion, we demonstrate that a large proportion of sexually active, young Black women in Atlanta are interested in PrEP and eligible per CDC guidelines. PrEP requires innovative screening and delivery approaches to optimize its benefit among women in high HIV-burden areas across the Southern US. Yet, to date, few efforts have occurred to improve Southern women's knowledge or access to PrEP. Interventions are urgently needed to increase PrEP awareness and delivery for this population. 
